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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device having 
fiber plug gratings subjected to tamperature 
compensation. 

SOLUTION: This article has a supporting member 1 1 and 
an optical fiber 13 of a certain length which is mounted 
at this supporting member 1 1 and has a reflection 
wavelength X at a certain temp, (for example, 20"" C). 

This supporting member 1 1 is a material having a : ij^^i x^l^^PlP^^^^ 

negative coefft. of thermal expansion and contains a 



compsn. selected from a group consisting of a Zr- ■ " ^ 

tungstate- base compsn. and an Hf-tungstate-base 
compsn. The material having a positive coefft. of thermal 
expansion is selected from a group consisting of AI203. 
Si01, Zr02, MgO, CaO and Y203. 
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[0001] 
[0002] 

m^a)^mmyT-(y<mmm<f\^—^^:y</(y7^^<y^^'^^iy—'r^>o^^^^^itmiz</^^ 

[0003]m$$J5:5^-V— 3^LTL^^j:L^:7T'r/<:?^y^^— 7"-f>^(±. SS*;ftfiX=2n^flA ^Wf 

M;aJtfei¥14(i> x^m^ 550nm-e+o. 01 1 Snm/^c-efe-So i^f^izMmM^^^M^frm^ 

tomtit. ±iz}^m.iz<i^^mf0jmjTmn^ff (D^^biz^s-r-So A(7)^fl^3fi(cd:-s^jb(*. 

[0004]7'T'r/N*3f^':^^V— 7^-<>'^f(D^<<D)^;ffl15iJ(CfcL^T(i.JSM;JK:gA<aJgIC^ 
C<^:;!)<^?*U^o i¥immfthmOQ^539, 473 (aiMB 1 995^1 0^4B . ^BJ#: D.J. 
DiGiovanni et al.)-e(*. S^lCft^LJ^CL^ftJ^^CDZ^T-f/^yU— i^^'>-^7"'^^^LTl^^o C(D 

i^m.(oik±mt. §'m<p=7y\^^m-r^zPT^/<^(o<7^-^\^mm^m-Km^-t^^tiz^^mm^ 

[0005]C:;K(::||Lr(*. 1^ — ttH^AICjc-Stliii. ^^<0^W "Long-Period Fiber Grating 
Devices Packaged for Temperature Stability" i|BJ# J.B. Judkins eta\.COtiiM.^0M<D^to ^ 

mmm5. 042. sQsmt.yT-i/^y^^f^fiy-^^xfcDi^&mm^^^^mm^mTr^Lx 
l^-5>o z<r>mmitmm^mm.t<mMzmti:^2:^a>w-mzmmLtz^m^^^M:mLxi^^o c 

[0006]5fe3'T'r/<(i#Mi»§P*t(c@^LT®iy#it«i4x. C(7)2oa)IS#^<7>FBll::':7V-i^'r> 

mmt^xi^^o 'ik^<Dm'k(f±mrBti^i3^if^m^).</i^-^^iy<fw\^^u^=L-y{mmiz 

(*. aW.Yoffe et al. m<D Applied Optics. Vol. 34(30). p. 6859 (1 995^1 OM)^^m<Ollto 
[0007];i<D$£3|€ji$ff(C^^2O(D*t3|4(D/^V^— i^l*, jE?ii5:Cl^#^M-et.oTS8^^ 
A^fcy, •€-LT/^>'^-v^^t;20(fc^LN(i^tiJil±(D)(7)§Pa(*. ^M(D#^CDFB^Mi6r^ 

[0008]$'i(C^fcC(7)t^£3l5}$f^(C^'g)2O(D$P^lCcfc^/"?'y>y— 

;b^lcS<. ^J^lS':7V-7">r>'I^f'/ WXcfey V>^i:<i:t50%a±«L^y•ci^)lc, ^^^mizu^ 
/^•:;>r— ^;l*.LIiL(^$f*L<^j:l^(^«^::*:#<^^yA<*»■efe-5„ 

[0009] 

[#|Bj7b<<gxfcLJ:d<ht-'g>iiS]LfcA<or;SJi[^i<l$Hfc7T-f/W'l7*'^V-^^ 

[001 0]itiii2jLN;S^^ffllcSorma)llft)i^5i^l&^^-r'&ir7S':/'j7*t*4(*i^*a-efe'5 Ctil^ 
IILri*. m^lt T.A. Mary et al. m<D Science. Vol. 272. p. 90(1996^4^5 0)4!:, M^m^tf- 
ms, 514. 360^^^m<DZLto 
[0011] 

iHH. T^T'T/^^u— ^-fV-J^^— xowDM^Sfc-Sl^(iii^]a/gsy^±lL■7;^5^::^^':71^-/'T'>r 

^^^Htcf^-V—^^^U—T-f^y (chirped grating) fc<fct;/*yc(*:^U-('XK'J^U—7^^>y (blazed 
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grating) -e^icfcL^o 

L<fi20%lilT. ^^l::ft?*L<l±i 0%)i^T■efe'5<fc3^d:^,<7)^s2° 
[0015] 

^l*m<7)SSiJ!l^5§^ik^^-r-5«*5l 1 1CiIm@^$*l'C^^^j:l^o :itHt<f\y-^<><fiJ<^^(0 

[001 6iMtifizf7-(/u s^n.omm^i^M^mr^&m'i i i::5jy#it^rBi. mmtsm\-o^ 
7W/<i 3$m<Df^flt?fi^i«j^^-ri)S*5i 1 \zm'^^h^m^is^:^^nmi&^m^ 6(±. 

«$(7)^U— 7^-f>^-^, O. 6^mS$a)|!E^b(*1550nm;SS(D^lx— T--<>^^(C^*LT(*0. 01 

[001 7]<6ifeji^**^x*t3|Ji^i^^;W*4i 6(ii£^'J-::^$g^^ff^j?EL. ^^itrntl^Xitm^Ot 

alumino-silicateglass) ) li. 37U'>'K<hLT^^[T$H. :7T-r/ 'V3b<@Ba$tLfcSt5^'j7V— ^-f >^^^ 

ft^Kf^jajt(80''cm±)m±(Z)m^;a^(i 20''C)(ciiDf|ftL. ^(7)^:7g':/h^3g^t»:^|g. 

[0018]C(DcfcaI::LT5^y#lttJ+Lfc37T-r/<(i>IS^^;aJtl?(iXh^X;b<A^A^oTL^^^ 
r^»:*^i^)^^;SJtfc'5LM*^;t^J^^T(-40°CA^t)80''C(DrB1)T:^i. ?lo5iyJ^:^3b<A^7!)^ofct^ 

[001 9]za)lgl!ls;^S**^x(*. oi-cD^giE^^^:W*4■e(i'^^:l^o -IJiJ^f*. Ig-i?';— 

[0020]Ml(^fct^T, $S^^^'yh7t^-Al 2(imc/)i?il!^?S^I&^^-r^*t5l 1 .t-i^l^Jf^fiJc 

(c<fcyj^jiE-r'S)C<tt-e#'5>o c:(D3K^:^^->h7t^— A1 21*. invar (^^^^):?P'v^-e, 

2(D±^m^±izt/tzPT-(^<>\sLmmm^mf^-t^:zt=bv^^omnt^mmtLxi3/<-zny-\--i 

hTfx-Al 2<l:J^-*f3|SK(5IJ. INVAR) ST?*>*o 

[0021 m^^^m. 3 X 1 0''psi(21 OgKE/cm^) Jil±)<7)7K'>l^— CD^(D37T-</\*li 

*L<(i65nmlUT. $t>(Ci?*L<(i 30^mJi-lT) (DM^n— i^O^Xfc^tT'T-l'/^^CDXTtf 
:^i/3^^(i. x;KJpi/S;!)<l^^(wait>ii^(^5<Js 1 0-20^ma)ii^)(c(iJg^ni:<7«;-:^it14)!)< 
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[0024]a2(Dim3i:f*ii> :^<Dllftl!^?i^^^^^^*<fii i <h*/<-::^U'-h22<i:^:^Ls torn 

[0025]Z(D«fc5''d:X7K^v(±.MSalJfe<DZrW2O8(fc'5l^(iffe(7Jm(7)f|ft|^5I^ISM 
a)X7t^4^v(Epoxy Technology. Billerca. MA A^bl^^l5c?HTL^-i)Epo Tek H61 CDcfc^^f^— J^K^i- 

i:o7^^y'^''^-^'r>'^7•14(i,m<(25^mJ^iT).iS;L^?¥14^(3x10^ psilU±)a)7K'jV— Zl 

-i^-r^-^/^^&L. n.comm^mwL^mr^m^'i i it. ;b/\*-7^u-h-22icj;i'ji£j--e':7';-^^»: 

[0028]-i^S^tvycT'— '$'-e(i.ZrW208CD|ftl!i?S^ISIi. -4. 7x 10-6A^b-9. 4x 10"^ 
/"COtEfflF^T'fe'So (T.A. Mary et al.(Dli:$C$#RB(OC:<!:):*:f|B^#^>(±. ZrWgOgCOt^^^ffl 

^mmt. -12. 4xio-VWfcofeo-<z>3isgmA^bMjtli^#(cJ:y/<;u^fl^tfea)ca)*t3|^ 

3. siOg. zrOg. Mgo. cao. Y203)^jsi:(D». ^omm^^mik't ^mizina^xm-^^ 
*f(^j,Ai203. si02, zro^m^mzi^'^L^x.mmma^^ommm^WL^m-r^'^m.W'k^ 

l0030yi}t^<0iy*J±^—7.(0tffy7^/«0m^m<fl^—7--(Xflt. }S«A^1 550nm-e. O. O 
1 1 ~0. 01 2nm/°C<D7j-— <D;ajSte#1±^^t"^o Lti^L. Dg-sensitized T^T-f/ ^1^*51 ^ 

X\t. <fly—^'^><f\ti^mt<^ 550nmT% O. 01 enm/^COiaJtfife^tt^^t-^o i^ffiPp^SIik 

[0031 Ifc-S^U-i^-f^^f (c5S«J^i:;ajgM11$-^:^'S3£l#SIJ«(DISi)!g3S^IS(a3 )(*> ^fCr- 

[iai] 
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mS^m^^X.Tlt'^mX^ li3fe;77'r/^(D3t5itt^lS (photo-elastic constant) r% i/'J*^ 

ZrWjOg, HfW208) <^fc^l^(i^<D;g^!^a)^flg?i^#t^^ii^-r^C,^:7!)<M^LL^o 
C0034]iE(D^fl^?S^^^^-r^^^*4<!:,moM?i^^^^-r^4*^(D;l^!^lr^y^(DW 

(linear mixing rule) (Cj:y^^|Z^^1?^^o 

[0035]||ftii?fi^iftli.Zr-'$i>'5'*X^>^^-fe^S'>'j74'(DZr:W(Dltm^ll^fi<Jl^^^b^-ti 
(En*». fiimT^^^5?lfc-r<i:3^f«l^M^Zr1 +x W2O8±5(x(i-0. 4^x^0. 4^?. 51*®^ 
O. 1 \^T)(D^nt:f^^-r^ZitX^^) s ZrW208^Hfe^^^bL(Zr(D-SP^Hn?a^-r^:ii: 

$#t?). zrW208^Mo-e^^^b-r-5(wa)-l^$Mo-esg|-r'5:-t^#t?)s -euri ooo°c;b^ 

t>1 350**C<DiJHa>;aJt"e*ors ZrWgOgCD-fe^S^y^^iJOSSi^^lUT^-ecOSiS^ZrWgOa^^Zr 
OtWOg iC-gPigjbL. S^lii3i^lS$*J^L>'d:A<t)7^:3SgMlCiiJP$1±;(i¥jail*. Chang et al. m 

<D J. American Ceramic Society, Vol. 50. p. 21 1$#RB(7) a5^L\(i^(7)f|?i)l^?S^^<7>gPW 

LfcA<. - 1 2. 4 X 1 o-Vcr^fcotco ca^^^u-Ka^-affi^b^wa^^txr^ia-h^ity . 3ia<5V-iE-c 

t)nf=/^°•:/^-v(7)I^SM^^t^*L.^Lr^A<2tJ^(D::f^-K<DfiL^:^(DPlg^tLfrS®(c^ 
[0037]^;^]10mrn(7)S^(7)t^^<7)3t3'T'r/^'i^'U— 7^'f>y^^-r'Sv'J±l'<— 

[0038]m^^j7b^?il<bLf»^,/"?«;/>y-v$tifc'^V-^'r>y<Dl4^7b<tA£^ 

^fzo ^(7>3^^^M3(-*'ro cz-e:^— 7^301*/ ^'><r—v^nytyb—5^'r>y^aL. 7^3 

<*Wd:;aJtte#'ttl±-0. 00231 nm/°CT'fey. /^V^—^^-^^Xl^Ul^^fiy—^^-XfO^^^ 

[t+0. o^^^x^rY^y°cx^^o^nm:^^^)^sU^^^fz:ltmM^x^^o 

[0039]C(7)/^':/>r-v$*tfr'^7V— 5"-<>':f^^3?T^/<®mvXi^AlC3iaJ^iX^^^^ 

loo^ommm2iI^v^:y<f■^iclfz%^7T^f^'f{y-^^':^'f^m:mm^t^mti^n^\zM%fz 
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